To the Editor,
Arterial cannulation is a common procedure performed during the perioperative period. Cannulation of the radial artery, however, has proved difficult despite ultrasonographic guidance. 1 Maheshwari et al. proposed two novel techniques for increasing the radial artery diameter, both of which amplify the characteristics of blood flow through the artery. 2 We investigated whether these two novel methods do indeed increase radial artery size.
This observational study was conducted at Vancouver General Hospital and was approved by the Clinical Research Ethics Board of the University of British Columbia (September 14, 2016: #H16-01730). Informed written consent was obtained from 35 healthy, American Society of Anesthesiologists I-II volunteers. We excluded volunteers with previous surgery to the radial or ulnar artery and those with a positive Allen's test.
The radial artery was measured at the same location under three study conditions: (1) controls: no compression ( Figure A) ; (2) radial artery compression: the radial artery was mechanically compressed distally ( Figure B) ; (3) ulnar artery compression: the ipsilateral ulnar artery was mechanically compressed approximately 1-2 cm proximal to the distal wrist crease ( Figure C) . Using a 13-6 MHz linear transducer (Sonosite, Fujifilm) the radial artery was visualized 2-3 cm proximal to the radial styloid process. A second 13-6 MHz linear transducer was used to compress the radial and ulnar artery mechanically. The order in which these methods were tested was randomized. A second investigator, who was blinded to which method was used, measured the vertical radial artery diameter and recorded the results. Measurements were repeated on both the right and left wrists.
In all, 35 volunteers participated (22 women, 13 men). Their mean (SD) weight and systolic and diastolic blood pressures were 69.7 (14.5) kg, 130 (17) mmHg, and 73 (13) mmHg, respectively.
The radial artery was easily identified on ultrasonography in all of the study subjects. The mean (SD) diameter of the uncompressed radial artery was 2.09 mm (0.35). Distal radial artery compression resulted in a mean increase in the radial artery diameter of 0.10 mm (95% confidence interval [CI], 0.06 to 0.15; P \ 0.01). There was no increase in the radial artery diameter when the ulnar artery was compressed (0.07 mm; 95% CI, 0.02 to 0.12; P = 0.06).
We showed that compression of the distal radial artery increased the diameter of the radial artery. In contrast, compression of the ulnar artery did not influence the diameter of the ipsilateral radial artery. Although the radial artery diameter increase was statistically significant, the clinical significance of this change is uncertain. We believe that this small increase would not change the success rate of arterial cannulation with ultrasonography in patients comparable to these healthy volunteers with average size or larger arteries. It is unclear if the same relative increase of arterial size could be extrapolated to anatomically small, diseased, or physiologically stressed arteries, where this maneuver might be of greatest benefit. One may speculate that the back-pressure from distal radial artery occlusion might make the arterial pulsations more palpable and facilitate arterial line insertion in cases where ultrasonography is unavailable. Further studies are required to determine if distal radial artery compression will increase successful arterial cannulation in the population and circumstances of interest.
Figure Radial artery measurement using ultrasonography without arterial compression (A), with distal radial artery compression (B), and with ulnar artery compression (C). The radial artery is measured at the same location (2-3 cm proximal to the radial styloid process) for all three conditions. The ipsilateral ulnar artery was mechanically compressed approximately 1-2 cm proximal to the distal wrist crease
